Sarcoplasmic reticulum calcium transport and Ca(2+)-ATPase gene expression in thoracic and abdominal aortas of normotensive and spontaneously hypertensive rats.
Increased intracellular Ca2+ concentration has been associated with the elevation of vascular tone in hypertensive animals. The increase in free cytosolic Ca2+ may partially result from a reduced activity of the sarcoplasmic reticulum (SR) calcium pump. Accordingly we investigated the Ca2+ transport function and the expression of the Ca(2+)-ATPase gene in thoracic and abdominal aortas of normotensive Wistar Kyoto (WKY) and spontaneously hypertensive rats (SHR). Total SR Ca2+ pump activity was estimated by measuring the oxalate-stimulated Ca2+ transport rate on crude homogenates. Ca2+ transport was also measured on highly active microsomal fractions. Our data indicate that the Ca2+ uptake rate, expressed per mg of protein or per g of muscle, is greater in homogenates from aortas of SHR when compared with that of WKY rats. In microsomal fractions isolated from thoracic aortas of SHR compared with WKY rats, the activity and density of SR Ca2+ pump were only slightly increased. The SR Ca2+ transport rate and the amount of each SR Ca(2+)-ATPase mRNA isoform, i.e. SERCA 2a and SERCA 2b, normalized to 18 S ribosomal RNA, were greater in thoracic than in abdominal aorta in both strains. When compared with WKY rats, the level of each SERCA mRNA isoform is higher in the abdominal aorta of SHR but appears similar in the thoracic aorta. Thus, in contrast to previously published data that documented a depressed SR Ca2+ transport activity in the aorta of SHR, the present data indicate that the SR function is increased. These changes in SR activity are accompanied by quantitative changes in expression of the SR Ca(2+)-ATPase gene without alterations in the SR Ca(2+)-ATPase mRNA isoforms pattern.